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(54) CONSTITUTING METHOD OF SEMICONDUCTOR MANUFACTURING LINE 

(57)Abstract: 

PURPOSE: To obtain a manufacuring line which can 
simultaneously satisfy short delivery time, mass- 
productivity and flexibility of equipment installation, by 
installing a carrying network means capable of directly 
carrying objects to be worked between process 
equipments in a manufacturing line constituted of a 
plurality of the process equipments. 
CONSTITUTION: The following are installed; a film . 
forming shop 1 wherein film forming equipments 11, 12, 
13, 14, etc. are collected, a photolithography shop 2 
wherein steppers 21, 24 are collected, an etching shop 3 
wherein etching equipments 31, 32, 34 are collected, etc, 
In order to continue line operation by changing the 
process route when the above process equipment is out 
of order, a two-dimensional carrying network 301 
capable of free conveyance between the respective 
process equipments is installed. That is, when four kinds 
of the process equipments 11, 24, 32, 43 halt, the 
constitution of modules is changed, the process 
equipments capable of operation are combined, and three new modules 202-2, 203 
are constituted. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The configuration approach of the semi-conductor production line 
characterized by having the conveyance network means which can carry a workpiece for 
between this each processor directly in the production line which consists of two or more 
processors. 

[Claim 2] The configuration approach of the semi-conductor production line the 1st term 
claim which baton control is carried out, and two or more above-mentioned processors 
are operated, and is characterized by controlling conveyance so that conveyance of the 
above-mentioned workpiece is completed in the time amount of a processing baton. 
[Claim 3] The configuration approach of the semi-conductor production line the 2nd 
term claim characterized by controlling conveyance to be able to change the 
above-mentioned conveyance path if needed. 

[Claim 4] The configuration approach of the semi-conductor production line the 2nd 
term claim which a conveyance network is arranged in the shape of a two-dimensional 
grid, and is characterized by preparing an elevator style in each processor so that each 
processor can connect with some conveyance networks [ at least ]. 

[Claim 5] the conveyance vehicle which moves the above-mentioned conveyance screen 
oversize - two-dimensional - the configuration approach of the semi conductor 
production line the 2nd term claim characterized by the movable thing. 
[Claim 6] The configuration approach of the semi conductor production line the 6th 
term claim characterized by using a two-dimensional pulse motor as promotion of the 
above-mentioned two-dimensional migration conveyance vehicle. 

[Claim 7] The configuration approach of the semi conductor production line the 5th 
term claim characterized by equipping the two-dimensional conveyance vehicle which 
moves the above-mentioned conveyance screen oversize with the function to read the 
self coordinate which is in a conveyance screen oversize. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with the configuration approach of a 
semi conductor production line of having been suitable for this invention relating to the 
production line which performs micro processing using many processors, especially 
producing the semi-conductor of many forms at short time for delivery (Quick Turn 
Around TimeiQTAT). 
[0002] 

[Description of the Prior Art] The construction of the conventional semi-conductor 
production line can roughly be classified into the following three kinds. When low cost 
nature was aimed at by mass production method, the job shop method shown mainly in 
drawing 1 was taken. With this method, it is the semi conductor processor (for example, 
two or more membrane formation equipments 11 currently described as A into drawing 
1 are collectively installed in one tooth space 1 (called a shop).) of the same class. The 
wafer lot conveyed from the last process with the central carrier system 100 is kept by 
the stacker 10 temporarily. At the membrane formation shop 1, the carrier robot 19 in a 
shop picks out the target wafer lot from a stacker 10 according to process directions, and 
delivers the above-mentioned wafer lot to the directed processors 11-16. In this case, 
according to the system operating status of each equipment in that shop, a shop control 
control unit (not shown) directs with which equipment it processes. After processing at 
this membrane formation shop 1 finishes, it connects the carrier robot 19 in a shop 
having conveyed and kept the applicable wafer lot to the stacker 10 again, and the 
wafer lot concerned having completed membrane formation processing to the central 
process control control unit (not shown), and having held in the stacker 10. A central 
process control control unit directs conveyance of the above-mentioned wafer lot to the 
HOTORISO shop 2 which should be processed next to the central carrier system 100 



according to the order of a process. Henceforth, the wafer lot concerned is completed in 
response to a series of processings by the same procedure. 

[0003] According to the above-mentioned job shop method, since timing will be carried 
out with a stacker temporarily, even if the processing times of each processor differ, a 
constant rate can be processed, maintaining the availability of a processor highly by the 
change in a unit count. As the result, Rhine can be constituted from the number of a 
necessary minimum processor, and there are the big features that the high investment 
effectiveness is acquired. The whole production line seems moreover, to be able to 
change processing to other equipments easily, even when one equipment is out of order, 
and not to stop, since two or more processors of isomorphism are installed in one shop. 
Therefore, there is an advantage which can maintain a high operating ratio also to 
failure of equipment! 

[0004] However, since the wafer lot was temporarily kept to the stocker prepared in the 
shop entrance and timing was carried out to it, this job shop method had taken about 
three months and a very long period to the period which processing of all processes 
generally takes. 

[0005] On the other hand, when producing the product of small quantity many forms at 
short time for delivery, the continuation flow production system shown in general 
drawing 2 at fully-automatic-production works, such as a device, is taken. It is the 
so-called baton production which arranges and pours each processors 11 and 21 and the 
processing baton of 31 grades, and since the latency time for processing is lost, there is 
an advantage which can be manufactured in the shortest period, however, the number 
of the processors needed in this method is the same as down stream processing - since 
it becomes the number of **, generally compared with the above-mentioned job shop 
method, many [ about 30 percent] unit counts are needed, and investment effectiveness 
becomes low. Moreover, since whole Rhine will stop if at least one in those processors 
breaks down, there is a fault to which the Rhine operating ratio becomes very low. 
[0006] As an in-between thing of the two above-mentioned methods, the modularity 
shown in drawing 3 R> 3 is opened to JP,4115513,A. By this method, grouping of the 
down stream processing repeatedly repeated among all down stream processing is 
carried out, and it collects as one module, and installs in one area. For example, the 
module 201 in drawing 3 is a module for a wiring process, and if it passes from 
Processor A to G, it can form the wiring section in response to processing of metal 
membrane formation, HOTORISO, etching, washing, etc. Between each equipment in a 
module, it has joined together by the exclusive conveyance device, and conveyance 
processing is performed by baton control. The module with which some such functions 



differ is prepared, and a stacker 10 and 20 grades are prepared in each entrance. 
Between these stackers is connected with the same central carrier system 100 as a job 
shop method, and a production line is constituted. This method is Rhine with the 
in-between character of the high operating ratio nature of a job shop method, and the 
QTAT nature which is the features of a continuation flow line method, and will also 
have the advantage and demerit with it by one half, respectively. At this module 
production system, in order to carry out continuation flow operation of the inside of a 
module, hard association of between each equipment is carried out by the exclusive 
conveyance device, but if one set even of a processor breaks down, the function of this 
whole module will stop. In order to avoid this problem, the example using the flexible 
carrier system of computer control is indicated by JP, 6- 104328, A. With this technique, 
an annular band conveyor is installed in a module and each processor is connected 
around it. One wafer is put in at a time by the portable-type well-closed container, has 
this conveyor top conveyed, and is incorporated by each processor. According to this 
technique, the device -selector flexible nature in a module improves, but in order to use 
an annular band conveyor, the conveyance time amount between equipment becomes 
longer, and has a fault - the installation of equipment is restricted farther around a 
conveyor. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, there are merits and 
demerits in the conventional production line, respectively, and QTAT nature, 
mass-production nature, and Rhine that may be further satisfied with coincidence of the 
flexible nature of equipment installation etc. did not exist. . This invention is made in 
order to solve the technical problem of such a conventional production- line. 
[0008] 

[Means for Solving the Problem] While the above-mentioned technical problem makes 
arrangement of a processor a job shop format, conveyance and processing between each 
processor are performed by baton control, and when a certain processor breaks down, it 
is further solved by considering as the Rhine configuration which can perform 
conveyance between each processor free so that a conveyance path may be changed and 
it can process in the combination of the remaining processor. 

[0009] It can be satisfied with coincidence of both the functions of the free modification 
nature of short-time conveyance within baton time amount , and a conveyance path by 
change into the conveyance gestalt of the conventional hierarchical type which 
transships a wafer lot into the high speed carrier system between shops from the 
small-scale carrier system in a shop by make a stacker into a relay point as the concrete 



conveyance approach for that , and consider as the conveyance format of an one - layer 
mold of convey between equipment directly . Furthermore, between equipment, that 
direct and free conveyance is clean or wafer conveyance container, and container for 
conveying a workpiece, with a vacuous ambient atmosphere maintained are carried, it 
is prepared in two or more movable conveyance vehicles, and head lining or the 
underfloor space of a production line two-dimensional, and the above-mentioned 
conveyance vehicle can constitute between each equipment with the two-dimensional 
conveyance network of eye a join pig directly. 
[0010] 

[Function] Since conveyance and processing of a workpiece are performed synchronizing 
with a baton while investment effectiveness can be raised according to the 
above-mentioned configuration, since it can constitute from the necessary minimum 
number of a processor, the same QTAT nature as a continuation flow format is 
maintainable. On the other hand, always high availability can be maintained, without 
Rhine making it stop by changing a job to an alternative processor, since conveyance is 
two-dimensional Taira side -like, even if it can change a conveyance path free and one 
set of a processor breaks down. 
[0011] 

[Example] The fundamental concept of this invention is explained using drawing 4 . 
Although there is no constraint in arrangement of a processor in any way, when the 
equipment of the same kind is installed in the same tooth space, it is convenient like a 
job shop production system. For example, as shown in drawing 4 (a), the membrane 
formation shop 1 in which the membrane formation equipments 11, 12, 13, and 14 etc. 
were brought together, the HOTORISO shop 2 in which steppers 21-24 were brought 
together, the etching shop 3 in which etching systems 3134 were brought together are 
formed, usually - after processing with membrane formation equipment 11 a stepper 
21 -- it is -- after that -- an etching system 31 " ** " the processing module 201 of 
imagination is formed and it is sequentially processed so that it may say. Baton control 
is carried out, processing of each processor is operated, and wafer conveyance to the 
equipment of a degree is also performed in this baton time amount. That is, the flow of 
processing is the same as a continuation flow, and there is no facility of the stacker in a 
job shop production system or a module production system etc. The processing modules 
202, 203, and 204 also completely have the same function, and it is processed by a 
module 201 and juxtaposition. 

[0012] although the function of a module 201 only stops here when one set of the 
processor 11 in a module 201 cannot work because of adjustment or cleaning - 



processors 24, 32, and 43 and ** - when it stops simultaneously, the function of all four 
modules will stop and a production line will stop completely. 

[0013] In this invention, it has the two-dimensional conveyance network 301 which can 
perform conveyance between each processor free so that the processing root may be 
changed at the time of failure of the above processors and Rhine operation can be 
continued. That is, as shown in drawing 4 (b), also when four sorts of processors of 
processors 11, 24, 32, and 43 stop, a modular configuration is changed and three new 
modules 202-2,203-2,204-2 are made combining the processor which can work. Thus, 
the availability of a production line is not only highly maintainable, but constraint is 
lost about arrangement of equipment by enabling modification of the conveyance path 
between each processor free. Therefore, also in the case of equipment exchange [ **** / 
increasing the number of installation gradually ], it is necessary to be the same location. 
[0014] The concrete example of this invention is shown in drawing 5 . A processor 11 - 34 
grades are arranged in a grid pattern. Conveyance **** 301 of the shape of same matrix 
as the array of equipment is formed in the head-lining section of the room in which 
these equipments are installed, and the wafer loader section 11-1 to 34-1 of each 
processor is formed so that it may surely lap with one part of the perpendicular lower 
parts of this conveyance network. The loader section 11- 1 of each processor and 12- 1 
grade are equipped with the elevator style 112 and the 12-2 grade, and the wafer 
conveyance container mentioned later is raised, taken down and carried out between 
the conveyance ways of head lining. To this conveyance **** 301, two or more 
conveyance vehicles 401 and 402 grades run, and a wafer conveyance container is 
exchanged between each processor according to directions of transfer-control equipment- 
(not shown). It completes in the processing baton time amount of each processor, and - 
this conveyance activity waits for arrival of the wafer which a processor should process, 
or a transfer control is carried out so that the sequence that two or. more wafers are 
processed conversely may not be stood by by the conveyance on the street. 
[0015] It explains using cross- section structural drawing showing the configuration 
detail of conveyance **** 301 in drawing 6 . The conveyance way 301 is carrying out the 
shape of a duct with a rectangle cross section, and two guide rails 301 1,301-2 for 
showing the head lining section of a duct to a conveyance vehicle, and driving are laid. 
Between these two guide rails, the crossing way 301-3 is formed for every suitable part, 
and, as for the conveyance vehicle 401, a rail can be changed in this location. This 
performs passing each other of two or more conveyance vehicles, passing, etc. This 
course change can be made also on the intersection of the conveyance network arranged 
in a grid pattern, and the conveyance **** top arranged two-dimensional can be moved 



also to a longitudinal direction, with the posture before and behind a conveyance vehicle 
maintained. 

[0016] The example of a configuration of the conveyance vehicle 401 is explained using 
drawing 7 . The conveyance vehicle 401 sticks to the head lining 600 of steel iron using 
the magnetic-attraction force of a permanent magnet 601, holds the wafer conveyance 
container 500 in the lower part, and moves two-dimensional. The 
attachmentanddetachment device 402 in which the magnetic -attraction force is used 
is formed in the lower part of a conveyance vehicle, and the wafer conveyance container 
500 containing a wafer is adsorbed, and is conveyed. This conveyance container 500 is 
for maintaining and conveying a wafer by the clean environment locally, for example, 
that technique is indicated by JP,60- 143623, A etc. This wafer conveyance container 500 
moves between the above-mentioned conveyance vehicle 401 and the process processors 
701 using the elevator style 700, and the wafer in a container is full for the inside of a 
processor 701 through loading / unload device 702 attached to the process processor 701. 
[0017] Promotion of the conveyance vehicle 401 is performed by the flat-surface linear 
pulse motor mentioned later, and the power energy for it collects a current with brushes 
602 and 603 from a conveyance way. Although the wear powder of a brush is generated 
by this current collection method, this can prevent scattering by the duct lower bottom 
plate 605 of the conveyance way 301. Wear powder deposited in the duct is removed by 
running a cleaning vehicle on this conveyance way 301 timely. The method which loads 
a non-contact current collection method [ of an electromagnetic-induction mold ] and 
charge-type dc-battery into a conveyance vehicle besides the above-mentioned current 
collection method may be used. 

[0018] The configuration of the flat- surface linear pulse motor for driving a conveyance 
vehicle is shown to XY two-dimensional target at drawing 8 . The slot 609 on the 
pectinate form is minced by the head lining 600 of steel iron, and it functions on it as a 
magnetic pole of a pulse motor. The magnetic pole 605 around which the permanent 
magnet 607 and coil 606 for bias were wound is formed in the moving-part side, 
sequential excitation is changed by the same excitation controlling method as a general 
pulse motor, and the translatory movement is carried out. The linear pulse motor device 
608 of the same configuration is established also in the direction which intersects 
perpendicularly with the above, and, thereby, two-dimensional migration can be 
performed. 

[0019] The thing of the format driven using the conventionally general wheel besides 
the above-mentioned linear pulse motor may be used. In this case, in order to make 
two-dimensional migration perform, two axles of the direction drive of X and the 



direction drive of Y are prepared beforehand, respectively, and the format which is made 
to rotate **** of an axle 90 degrees and converts the direction of a course, the method 
which controls a motion of XY 2-way can be used using these formats of choosing 
mechanically and appointing a travelling direction, or a spherical wheel. 
[0020] Although two or more conveyance vehicles run on the conveyance way 301, it 
carries out to which address when, and a conveyance container is delivered, it is alike, 
therefore directions are given by wireless from a central control system. Each 
conveyance vehicle reads the bar code minced by the conveyance on the street, gets to 
know the two-dimensional coordinate in which the current conveyance vehicle is located, 
and it runs a coordinate to the purpose coordinate, comparing with the above-mentioned 
wireless command value. 

[0021] Although a conveyance vehicle is the format that head lining is adsorbed, it is 
clear that the example's explained until now the type [ which runs the floor line top of a 
conveyance duct with a natural thing ], and floor line top in which not only head lining 
but each processor is installed, and an under floor are sufficient. 
[0022] 

[Effect of the Invention] As mentioned above, according to this invention, like a job shop 
production system, since it can constitute from the necessary minimum number of a 
processor, the use effectiveness of equipment can be raised. On the other hand, since 
conveyance and processing of a workpiece are performed synchronizing with a baton, 
the QTAT nature of a continuation flow format is maintainable. Furthermore, since it 
has the free modification nature of a conveyance path, even if a processor breaks down, 
Rhine cannot stop and always high availability can be maintained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the explanatory view of the conventional job shop production system. 
[Drawing 2l It is drawing explaining the conventional continuation flow production 
system. 

[Drawing 31 It is drawing explaining the conventional module production system. 

[Drawing 41 It is drawing explaining the concept of this invention; 

[Drawing 51 It is drawing showing the concrete example of this invention. 

[Drawing 61 It is drawing explaining the concrete example of the conveyance way in this 

invention. 

[Drawing 71 It is drawing explaining the example of a configuration of the 
two-dimensional conveyance vehicle in the example of this invention. 
[Drawing 81 It is drawing explaining the example of a configuration of the screw style of 
the conveyance vehicle in the example of this invention. ...... 

[Description of Notations] 

1 [ A stacker, 100 / - Central carrier system, 201 / - A processing module, 201-2 / 
The module after processing root modification, 301 / - A two-dimensional conveyance 
network, 401 / - A two-dimensional conveyance vehicle, 500 / - Wafer conveyance 
container. ] - A membrane formation shop, 2 - A HOTORISO shop, 11 - Membrane 
formation equipment, 10 
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[0013] #389i -ei*. ±ie j: 5 t^mmu^tm 

#^^fiPfl^»^^effitcfT*^5 2^iftjS3m 
3oimx^o -r^*?^, Ei4 (b) [z^-rxo^. 

MIgllh 2 4, 3 2, 4 3^4a<^«t3S3gB* s fl t 

^S^B^m^^X 3o<DiLl^^a-/i/2 0 
2-2, 203-2, 2 0 4 - 2 £rfE 9 £±ii- 0 -<^<t5 
^, #^RBW^«a»KS:eaE^*3E^tB4:"*-6w 

6o *<Dtcfts RB^R«:**lcit^L^O. ^BA^t 
[0 0 14] H5^#38M«5**W*ISlllitWSr^-t*« 

agn i — 3 4«fi»«oBttJwiBB*^ri>6 0 w 

^fe«B* s RBStt^fflRo^#a^«S6B^IBWi:ra 
mt£-* h y -y ^ ^^^^i^Kffl 3 0 1 ^RJt P>ttT*3 

«9 , ##ysi$fi<z> p — ^sp 1 1-1 — 34-1 
z>£?\zwfbtix\,^ 0 &mmmn<n*-f r &i 1 - 

1, 1 2- l#lCtt3:U^<-^««l 1-2, 12-2 
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B (H»*-f) 0»*lw«o-C#«flHSBIB"C^*^» 
aasWSr^^ir^r&o r^lMHWK** #^S^B60 

«ys** hWflrti^ru s&aifiB^SDfai-^*** 
[0015] {Sinssss 301 om/£PSQ£0 6 10 

#o^* h^tt^D, h 
ft> mW}1rZ>tzito<D2#:<Dtf>( Ki/- ^3 0 1 - 1, 3 
0 l-2*sjRK*ttTi^ 0 C*i5)2*o#-fKi/-/> 
w(W^fiaaft«0fr^{w«»r[»3 o l -3*SK*tfeix 
T*59. |Ra6*:4 0 l tt^i<o»3f"C^— 

i6*8U«*fT*5o £<0ii8&*»±. S«^@JRfwgaB 

BBSnr^**»BMIW>±*r, 20 

[ooi6] $8^*4 o i (omf&m&m 7 stjb^-cbiw 
-tho «si*4 0 m»»m<o^e 0 oic*^»^6 

§§5 0 0*T»J-«»bT 2»c5cftl-»< 
JRS*OT«J-tt««»5l***l]«i"'6*W«»4 O 2 

5 0 0^flti^, r(Dl»^S5 0 OflWBf 
Wfc: * y - * * /> «:« o X$&m-f Z> ft tb <D t> 

0>T-*> 9 . «^.fi4#BBH8 6 0-1 4 3 6 2 34 H\Z.*<D 30 

\"^-*mM7 0 0S:fflV^-C±IB»ai«:4 0 1 £:7cHz 
0 l £tf>Bfl*#BiU :/plr*«yi3£fi7 
o i i-#jaurv>6o- K/ryo- K8M8 7 02^ 

-So 

[0017] »i£*4 0 Kojfiittt^iE-rsspffiy =r 

^^^7^6 0 2, 6 0 3"C*it5 o 
tli^y^^iW^tS^, ^liM83 0l 40 
HT»lStE6 0 5fcj:9J»»SrBSjhT?#5. 31 

[0018] S8trxY2»:7cW«-»ai*:^^ffi)-rs^ 

#6 0 0(-^®t^C03S6 0 9as*S**LT*3!!K /^/U** 

^^te^6 0 7 <b^-r ^6 0 6^m^titzmme 05^ 50 
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[0019] _Ltay =ir^u^*— ^EJL^jwttS*— « 
£\ 2&^SBb£ff#:bit57c#t;ite, *W^tt«r9 

fc£vM*^#o*:$t&:JBi/\ XY 2;£ftcDljb#£^W^p-t- 
[0020] i&i£3§ 301 ±Ktt«»<D»i£*as*fTi- 

[0021] rtis-cRw ufcjafc«tt«a6*^^#^ 

[0 0 2 2] 

[0 3] «*0^-^3.-/u^S**S:lftM-*-SHTf*> 

So 

[04] *«M<0«ig:SrlftMi-6ia-e*>6. 

[0 5] *«MOAft:Wft|llfiffilSr^i-H-0*>So 

[06] *«Mi-^*t6«Raiie^**»i5a«s:ittM-r 

[07] *»MOjltt«lC^Jt6 2ft5c»ai*^«««l 

[08] *«W^II2ffi0>Jicio»t6»iS*:^iflti«»^« 
[^#<^8ftW] 
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